The paper presents the way to modify the equation = f(2N f ) in order to improve the fit of experimental results from High Cycle Fatigue tests. In particular, the study deals with introduction of the 5-parameter exponential equation that enables better fit of the full Wöhler's curve to experimental data within the range of stress at the level of fatigue threshold as well as approximation to the quasi-static range and Low Cycle Fatigue tests for the highest stress values. It is illustrated how individual parameters affect the procedure and possibility to match the aforementioned equation to experimental data.
Introduction
Application of the conventional Morrow's equation that is typically used to describe the High Cycle Fatigue strength and is noted in the following generalized form [1÷4]:
fails to enable accurate description of the fatigue curve that is equivalent to the full Wöhler's graph. Individual parameters of the foregoing equation are defined in the following way:
 a -stress amplitude, DOI 10.2478/v10041-010-0004-z ' f -fatigue strength coefficient that is determined by extrapolation of the curve to the first half-cycle (2N f = 1). In practice it is equal to the stress at static tension, b -exponent of the fatigue strength, for metals it falls within the interval (-0, Thresholds between the mentioned areas are rather vague. The two first areas are usually combined into a single one (Low Cycle Fatigue strength) and that area is chiefly described by means of various relations between the deformation amplitudes and the number of load cycles. The third area is identified with the limited fatigue strength.
Descriptions of experimental results obtained from investigation of the High Cycle Fatigue strength are chiefly based on the formula (1) and basically cover the area of the limited fatigue strength - Fig. 2 . Matching of the experimental results and the approximation curve within the areas of the highest and lowest loads (at the level of the fatigue threshold) is practically not existent which disables the applicability of that description for more extensive theoretical analyses, including application to estimation of lifetime for structural components with the use of the MES databases and other fields. 
Modification of the description for the Wöhler's curve
In order to improve flexibility and scope of theoretical description of experimental results obtained from studies on the High Cycle Fatigue it is proposed to apply the following formula:
The A, B, C, D and E coefficients of the above equation can be found out with the use of the least-square method with the benefit from the fact that the general form of the equation is the following:
and after logarithmic conversion is transformed to the equation of a straight line:
which makes it substantially easier to find out coefficient of that equation.
Description of experimental data based on equation (2) is shown in Fig. 3 . The impact of individual coefficients onto the shapes of the curves that represent results obtained from experiments is shown in Fig. 4 . The B parameter corresponds to the value of the fatigue threshold attributable to the material ( → B for x → 0, i.e. for 2N f → ∞), therefore it is the predominant factor for the right-hand shape of the graph. The A coefficient that is the slope of the equation (4) 
Conclusions
Description of the Wöhler's curve by means of the Morrow's equation (1) is effective exclusively in the middle part of that curve. This paper suggests application of another equation that is meant to improve the results of approximation over a wider range of load cycles. To describe the Wöhler's curve one can use the equation (2) , which has significantly improved the flexibility of the mathematical description. Coefficients for the equation (2) can be determined by means of the least-squares method, which results in a good fit with the experimental data.
